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. 1.0 INTRODUCTION 

WW Engineering & Science (WWES) has been jointly retained by North American Philips 

Corporation, The Sehner Company, and Macmillan,. Inc. to prepare and implement an 

investigation work plan for The·Sehner Company Site, hereafter referred to as the "Site", 
. . 

as defined in the Consent Decree in U.S. vs. Sehner Company et. al. (Civil Action No. 

S89-00348). The Site· includes the Selmer Company facility, hereinafter referred to as the 

"facility", located. at 500 Industrial Parkway in the . Eastside Industrial Park m Elkhart, 

Indiana (see Figure 1). The facility was built in 1965 and has been used exclusively for the 

manufacturing of brass musical instruments. Solvents are used during the manufacturing 

process to degrease and clean metal parts between plating operations. The purpose of the 

investigation is a) to determine the identity, amounts and location of haZaI'dous 

substances, poilutants or contaminants· in the environment at the Site, and b) to evaluate 

alternatives for any appropriate remedial action to prevent, mitigate or otherwise remedy 

any release or threatened release of any hazardous substances, pollutants or contaminants 

into the environment at the Site. Goverrimental and private-party technical investigations 

have reported detectable VOCs in the ground water in eastern Elkhart since 1976. 

1.1 GENERAL GEOLOGY AND HYDROGEOLOGY 
. . .. 

The. Site is located within the St. Joseph River basin between the St. Joseph River and the 

Elkhart' River, a tributary of the St. Joseph River (see Figure 1). The St. Joseph River and 

the Elkhart River flows to the west and northwest, respectiveiy. The physiography of the 

region ranges from flat_ plains to rolling and hilly terrain. The Site is relativeiy flat with the 

exception .of tWo topographic depressions. which are located east and south of the facility. · 

1.1.1 GEOLOGY 

· Geology of the area consists of approximately 120 feet of sand and gravel outwash 
. . . . 

deposits interbedded with a confining silt and clay unit overlying bedrock (Imbrigiotta and 
. . . 

Martin, 1981). Th.e thick deposit of stratified and unstratified drift was deposited in the 

Pleistocene Epoch during four glacial advances and retreats (Imbrigiotta and Martin,· 

1981). According to Johnson and Keller (1972) and Schneider and Keller (1970), the . 

bedrock consists of the Coldwater Shale of Mississippian age and the Sunbury and the 

· Ellsworth Shales of Devonian a:nd Mississippian age. 
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Based on soil borings drilled to a maximwn depth of 59 feet, the Site geology appears to 

consist of 26 to 52 feet of mediwnto cours~ sand or sand and gravel overlying .gray-silty 

clay. A dark brown loamy sand was observed 1 to 3 feet below ground surface for the 

majority of the property except in the vicinity of the small-shed located east of the 

manufacturing bUilding. In this area, a sand fill of varying thickness of 3.5to12 feet was 

observed. 

1.1.2 HYDROGEOLOGY 

Aceording to Imbngiotta and Martin (1981), the confining layer of silt and clay Within the 

sand and gravel outwash deposit is 60 feet thick in the western· half of the industrial park. 

· The outwash deposit overlying the silt and clay confining layer is of average thickness 40 
. . 

feet, is 'areally extensive, and locally exists as an uncoefined aquifer. The· outwash depo.sit 

between the confining silt and clay layer and bedrock is approximately 20 feet thick and 

exists under confined conditions. 

The regional ground water flow is generally horizontal and towards the river systems. 

Vertical comp<>~ents of flow are mirumaI, except in areas near the major streams,_ where. 

upward gradients exist. This flow pattern is characteristic of .a well-connected stream

aquifer systein With -.a gaining stream. Ground water flow at the facility most likely flows 

to the west or northwes~. Ground water was encountered· .at depths ranging from l foot 

to 14 feet during drilling of soil borings at the facility in.1989. 

. . . . . . 

The U.S.G.S. study of the region as _described in Section 1.4.2 noted an annual fluctµation 

of 2 to 4 feet iri the water table (Imbrigiotta and Martin, 1981). The fluctuation was 

attributed to variation in recharge· to the aquifer. 

1.2 DESCRIPrION OF INDUSTRIAL PARK 

Eastern Elkhart includes a 500-acre industrial park, the Eastside Industrial Park, which is 

bounded on the north by Conrailtracks, on the west by Rivel'View Avenue and Outer 

Drive, on the south by U.S. 20, and on the east by Middletown Run Road (~ee Figure 2). 

The Selmer faeility is located in the northwest quadrant of the industrial park. 

1.3 .DESCRIPTION OF FACILIT.Y 

The facility consists of 18.45 acres of lightly wooded land and is located in the Wl/2 of 

SEl/4_.of Section 3 of T37N, ~E of the Elkhart Quac.h."angle. The .main manufactuclng 

gb c: & a:\Selmel\22334'\Wortplan 2 (R) 



. . . 

building and associated storage buildings are located in the northern half of. the property · 

(see Figure 3). An office building with a parking lot is located at the south end of the 

facility. Asphalt pavement for parking also ex.ists along the western portion of the facility. 

Surface water runoff drains to topographic depressions located east of the manufacturing 

building and west of the office building, which are wooded and periodically contain 

standing water. 

The facility, currently operating under the name "Vincent Bach Company", was 

· constructed in 1965. The facility was operated from 1965 to .1970 by C.G. Conn, Ltd. 

The property was transferred in June 1990 to The Selmer Company. On December 29, 

1988, The Selmer Co~pany· was sold to Integrated Resources Inc., the current owner. 

Several· additions have been added to the manufacturing facility since its. construction in·· 

1965. In 1971, the building wa8 expanded approximately 59,000 square feet and 12,000· 

square feet to the north and east of the original building, respectively. In 1972, a southern 

extension of approx.imately 15,000 square feet was added to the original facility. 

The faciliJy has been used exclusively for the manufacture ~f brass musical instruments. 

Solvents are used during the manufacture of band instruments to degrease and clean brass 

components prior to finishing with lacquer and to clean the parts in assembly operations. 

Trichloroethylene (fCE) is a solvent used during the manufacturing process. 

Degreasing operations have occurred chiefly in vapor phase degreasers (VPDs) which 

were connected to solvent distillation units by 1967 to reclaim the us.ed solvent for reuse. 

The solvent distillation oil.its on the VPDs generated sludge, commonly referred to as "still 

bottoms", which. must be removed periodically.· The still bottoms consisted chiefly of 

animal fats, buff"uig compounds, and l[~mfill percentage by weight of solvents (fCE), 
 

1.4 PREVIOUS STUDIES OF EASTERN ELKHART AREA 

Laboratory analyses of ground water samples obtained throughout the eastern Elkhart · 

. area have documented the occurrence of several VOCs, . including TCE, TCA, and 

dichloromethane (methylene chloride). · TCE, which is commonly used as a degreaser by · 

. ·many industries, is the principal voe detected in the area. 

VOCS were ·first detected in ground water by the U.S. EPA in 1976. Four shallow 

residential wells located . between· the St. Joseph River and the industrial park were 

. ·, 
I 
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sampled following reports from residents of taste and odor problems in the drinking water. 

Eight voes weJ¥. detecte4 in the residential wells including methylene chloride~ 1, 1-

dichlorC>ethane (DCA), and TCA. The lateral extent of impact on the local ground water 

system was not determined. 

In 1979, the. U.S. Geological Survey (USG$) conducted a hydrologic and chemical 

. evalilation of the· ground water resources of northwest Elkhart County (Imbrigiotta and 

Martin, 1981). One of the objectives of the study was to. characterize the ground .water 

flow regime · and the ground water . quality of the area. The scope of work included 

. organic laboratory analyses of ground water samples collected from 19 monitoring wells 
. . 

located within the industrial park and the residential. area north of the park. The. · 19 

monitoring wells were screened at depths of 45 feet or less .. One of the 19 wells sampled 

was located at the northwest comer of the facility. No VOCS were· detected in the ground 

water samples collected from this well. 

voes were detected in ground water samples collected from 8 of the 19 wells monitoring . . 

wells. Of these eight wells five were IOcated within the residential area east of Superior 

Road, and three wells were located within the northeast corner of the industrial park. 

The VOCs ·detected included TCE, TCA, .methylene chloride, trichlorofluoromethane, 

trichloromethane (chloroform), DCA, methylbenzene (toluene), and 1,2-dichloropropane. 

However, only th.fee compounds (TCE, TCA, and methylene chloride) were detected 

within the Eastside Industrial· Park.· Notably, the highest average concentration of all 

organic compounds were observed in wells located in . the residential area north of the 

Conrail tracks and northeast of the Site. A source(s) of the VOCs could not be identified 

and a plume(s) could not be delin~ated based on the results· of the USGS study. 

1n· 19g5 Weston Consultants, Inc. (WESTON-SPER, 1986), under contract to the U.S. 

EPA, conducted extensive ground water sampling of -the private residential and industrial 

wells in the eastern Elkhart area. Within the industriai park and the residential area· to the 

north, 142 water wells were analyzed for VOCs. TCE was the predominant compound 

detected in the wells. The Weston study confirined ·the presence of VOCs in the ground 

water in eastern Elkhart area, however, no sources for the VOCs were identified. 
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2.0 PURPOSE ANQ SCOPE OF WORK 

The primary purpose of the proposed investigation is to characterize the soil and ground 
. . 

water conditions at the Site to detennine the presence or absence of an area(s) of 

contamination that may have resulted from the alleged disposal of TCE. The objectives of 

the investigation are as follows: 

• to better define the soil stratigraphy of the Site; 

• to evaluate the occurrence and relative magnitude of voes that may be present in soil 
. vapor in the unsaturated zone; 

• to quantify the voes in the soil and ground water by laboratory analyses; 

.c -t0-delineatethe impact of VQCs, if ~¥~to0~~~ ~tt~~ ~it~3_ ~~
• to confirm the presence or absence of possible source areas at the Site. 

In order to meei these objectives, the investigation is proposed to be conducted in two · · 

phases. The initial phase will involve the Implementation of a soil gas survey to identify 

potential source areas ·at the Site. . The scope of work for the Phase I will include 

PETREx:© passive sampling tech.niques offered by the Northeast Research Institute (NERI) 

of Farmington, Connecticut 

The second phase Will involve the implementation of a drilling and soil/ground water 

sampling program. The Phase 11 work scope will include the (1) drilling of a minimum of 

five soil borings, (2) colle~tion of soil and ground \\later samples during drilling for 

chemical testing, (3}_Ja~oratory 3Jlalysis of selected soil samples and all ground water 

. smm>les for voc:.--~d (4) interpretation of the analytical res~lts~    . .  
cir.:::;ground water do not exceed ·  
 the results of the Phase II work   

indicate that applicable remedial,stand~ds for soil or ground water have been exceeded,  
additional work will be proposed to delineate the area of concern. . 

 

 

 
 

.  
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3.0 -PHASE I - SOIL GAS SURVEY 

. . 

An assessment of the chemical characteristics of the soil vapor at the Site is proposed for 

the first phase of the investigation; The purpose of the Phase I ·work is to determine the 

presence or absence of voes in the subsurface which may have resulted from the alleged 

improper disposal· of solvents historically. The scope of work will include. the 

.implementation of a soil gas survey at the Site. The use of soil gas technology provides ·k 

the most effective means for identification of potential source areas at the Site. 

3.1 INTRODUCTION 

·_ The following two sections describe ·the PETREx© technology and the personnel that will 

be used to implement the PETREx techniques for the proposed Phase I work. 

3.1.1 PETREX TECHNOLOGY 

· A soil gas survey will be conducted using the high resolution soil gas technique known as 

. the PETREx© Technology. The PETREx© method takes advantage of the recent advances 

. in sorbent technology, collection device design, mass spectrometry, and computerized 

pattern recognition techniques (Einhorn, I. N. and others, 1991). The collection device 

design uses passive sampling techniques in which sampies are collected from undisturbed 

soils. Passive soil gas samplirig allows an equilibri0m to develop betW'een the soil gases 

and the sor\)ent, a charcoal device. 

The charcoal adsorbent is adhered to two ferromagne~c wires within a glass tube. One 

wire is used for mass spectrometer (MS) analysis, the other wire is reserved for gas 

chromatogr~ph/mass spectometer (GC/MS) analysis, if needed. The passive charcoal 

deVices are buried in · shallow soil for a number of days and retrieved for analysis by 

desorption into the ion source ·of a MS via Curie-point thermal desorption. Refer to. 

Appendix A for a more detailed account of the protoc.ol followed for PETREx© soil gas 

surveys. 

3.1.2 PERSONNEL 

The field and office work conducted by WWES personnel will be initiated from the Grand 

Rapids, Michigan office. "WWES' Project Manager, Scott Denni_s, ·and Project 

Hydrogeologist, Lauryl Lefebvre, will assist in the coordination and implem_entation of the 

field and report writing activities associated with the project 
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All field work "will be conducted by properly trained personnel .in accordance with 

Occupational Safety. and Health Administration (OSHA) guidance and will be 

implemented in accordance with the Health & Safety Plan presented in Appendix B. 

Prior to the ins~ation of the gas samplers, th~ soil gas sample locations will be 

established by WWES' certified survey personnel. The PETREx© passive collectors will be 

installed, activated and removed at the Site by WWES field personnel trained in PETREx© 

soil gas procedures. Duplicate samplers and trip blanks will also be collected by WWES· 

field personnel as part of the quality assurance/quality· control (QA/QC) plan for the 

project. 

· Analytical testing of the collectors will be conducted by NERI's Farmington, Connecticut 

or Lakewood, Colorado laboratory. A summary and assessment of the analytical results 

will. be provided. by NERI's Connecticut office. This information will be included in 

WWES' Investigation Report. 

3.2 FIELD METHODS 

This section sumffiarizes the field methodology to be implemented during the Phase I 

investigation. For a more detailed description of field arid laboratory protocol, refer to the 

PETREx© soil gas survey standard operating procedures (SOP's) presented in Appendix A. 

3.2.1 SURVEY 

The surveyor8 will establish a grid based on arbitrary local grid coordinates (assumed). . 

The grid will include established and monumented control lines within an approximate 

400- by 250-foot grid area (see Figure 4). A wood ·stake will be set at 50-foot grid 

intervals to locate all soil gas sampler locations. 

The surveyors will locate all soil. gas points relative to the grid. All locations of the soil 

·gas samplers will be recorded with a 1.0-foot accuracy. A map has been created based on 

a composite map (aerial photo of Spring 1986 plus plat map) ofthe Sl/2, SEl/4, Section 

3, T37N, R5E of Concord Township (see Figure 3). The sampler locations will be plotted 

With respect to this map. 

In addition, several benchmarks will be established by the WWES' surveyors at the third 

order accuracy based on the National Geodetic Vertical Datum (NGVD) of 1929. The 
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benchmarks will be used to establish ground surface elevations for all soil gas sampler 

locations. All elevations will be recorded to the nearest one-tenth· of a foot. 

3.1.1 INSTALLATION OF SAMPLERS 
. . . . . - . . . 

A total of 71 PETREx© soil gas samplers, provided by NERI, will be placed in uniform 

arrays (see Figures 3 and. 4). A grid with a spacing of 50 feet will surveyed within an 

approximate 400-foot by 250-foot area east of the manufacturing facility: Withln the 50-

foot grid, a more closely spaced 25-foot grid pattern will be surveyed in . the area 

immediately east of the manufacturing plant. The sample locations will be labeled with the 

prefix "SG" as indicated in Figure 4. Sample locations may be deleted· or altered 

depending on the "presence of surface water within the" lowlands east of the manufacturing 

· facility. If the proposed sample location is covered by surface water such that the water 

prevents access, or would not allow for useful soil gas data, the location will be moved to 

the perimeter of the standing water. If this adjustment in location. results in locating the 

sampler within 25 ·feei· of another" proposed sample location, the sample location will be 

deleted. 

The passive collectors will be activated in the field by removing the cap and seal and 

placing them in an inverted· position into cored holes at a depth of 17 inches. The 
. . . 

boreholes will be drilled with a hammer. drill· using a 1.5-inch by 18-inch· bit to 

accommodate the 1-:inch outer diameter (OD) sampler. ·The boreholes will be backfilled 

with native soil cuttings, and flagged for easy location. At each sample location, field 

notes will- be recorded regarding sample location, type of sampler installed (regular or 

duplicate), d~te and tim~ ~f install.ation, soil profile, tyPe of backfill, moisture conditi~ns, 

type of flagging, and _staining of soil.  

For the samplers located within areas of asphalt paveinent or concrete, the boreholes may 

be backfilled with crushed aluminum foil to one inch below grade. The remaining one inch 

will be backfilled with qwck-setting cemerit. Additional attention Wm be given to flagging 

the stations within the areas of dense vegetation to ensure sample retrieval. 

3.1.3 REMOVAL OF SAMPLERS 

All soil gas samplers will be installed within a 24 to 72 hour time period and will be 
retrieved after. a maximum 28-day residence period. . During the residence period, the 

samplers ~ equilibrate with the soil vapors of the undistl.ll'bed medium. · Upon retrieval, 

the. ga5 samplers will be shipped· to NERI's Lakewood, Colorado laboratory for . MS 
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analysis. H GC/MS analysis is required for separating coelution species of a complex ·· 

· rriixture of pollutants, the sampler will be forwarded to NERI's Fannington, Connecticut 

laboratory. 

At. the time of installation, two tirrie ·calibration samplers in addition to a regular sampler 

will be installed at two sample locations at the Site. One set of time calibration samplers, 

TC-1, will be installed near.the shed east of the plant A second set of the time calibration 

samplers, TC-2, will be installed at a location just north of the low wooded area. One 

time calibration sampler from each set will be retrieved three days from the time of 
. . 

installation. The remaining time calibration sampler at sample locations TC-1 and TC-2 

will be retrieved seven days from the time of installation. 

The purpose of the time calibration sampler8 is to assess the loading rate of Voes onto 

the PEfREX© collector wires. The results obtained from the time calibration samplers may 

reduce the total residence time for the survey gas samplers. 

3.3 LABORATORY TESTING . 
1 

_Upon retrieval of the soil vapor survey samplers from the field, the samplers will be 

returned to the l~boratory.for a full VOC scan~ The analyses .will be performed by CUrie

. point desorption directly into the ion source of an interfaced quadrupole MS. During each 

sample analysis, the desorbed voes will normally be analyzed in the mass range of 30 to 

240 amu. The information obtained during the analysis process will be stored in the 

. computer as a composite of the voes _collected at each sample location. The data will be 

downloaded onto a graphics workstation where the information will be processed using a . 

variety of chemometric techniques. 

Identification and relative response of the volatile organic compounds present with the gas 

sampler will be reported by the analytical laboratory. Compound identification will be 

based on . molecular weight, compound fragmentation, and isotope distribution, as 

applicable. Relative response reported for each compoundis based the observed ion count 

during sample analysis (Emhom, N. and others, 1991). 

3.4 QA/QC PROGRAM 

The QNQC plan for the Phase I is based on WWES' standafd field protocol and on the 

recommendations of NERI. The plan includes collecting duplicate· samples and trip blanks . · 
during field activities and running method blanks during laborafory analyses. · No 
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equipment blank samples will. be collected since the soil gas samplers are dedicated to· each 

sampling. location. Additionally, reagent blanks will not be run during analytical testing 

since no reagents are required to perform the analysis. 

3.4.l FIELD LOGBOOKS/DOCUMENTATION 

Logbooks will used to record all data collection activities performed in the field. Entries 

in the field· logbooks will be described in as much detail as possible so that persons 

· . returning to the Site may re'-construct a particular situation without reliance upon· 

memory. Each entry will be associated with a project-specific document number. All 
entries .will be made in ink and no erasures will be made. If an incorrect entry is made, the 
information will be crossed out with a single strlke mark, initialed and dated. 

The title page of each logbook will contain the following: 

• person to whom the logbook is assigned; 
• logbook ntimber; 
• project name; and · 

. • project siart and end dates. 

Entries into the logbook will contain a variety of information. At the beginning of each 

entry, the date, start time, weather, names of all field team members present, level of 

personal protection being used, and the signature of the person making the entry will be 

entered. The names of visitors, field sampling, or investigation team personnel and the 

purpose of their visit will also be recorded in the fiCid logbook. A guideline for taking 

field notes and records is included in Appendix C. 

Although the . field activities are proposed to be performed in accordance with the 

·.procedures documented in this work plan and in the PEfREX© soil gas survey SOP. 

presented in Appendix A, the field logbook will note any necessary .deviations. The field 

logbook will be used to record the date and time of installation and retrieval of each soil 

gas sampler, sampler numb~r. sampler location description, soil type, and general 

observations. ·Soil gas samplers also serving as duplicate samplers will be noted in the 

logbook, in the SllJ11ple identification, and in the chairi-of-custody form: 
. . 

3.4.2 DUPLICATES 

A total of seven soil gas samplers installed during the survey will be duplicate samplers 

(one duplicate sample for every 10 samples collected). The duplicate samplers contain 
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. . 

three element wires, unlike-:the regular samplers which.contain two element" wires. The 

. sample identification "SG"-#" will be followed ''(duplicate)" to iildicate that a duplicate 

sampler was used at the sample location. The duplicate sampler locations are shown on . 

Figure4. 

The duplicate samplers will be collected. for two reasons. First, the duplicate sample will 

provide the mass spectrometer operator. with some measure as to the relative levels of 

compounds on the. collectors. With . this . information, the ·operator may then set the · 

instrument to optimum performance levels. This will be· accomplished by analyzing the 

duplicate sample prior to the survey sample. Ba8ed on the results, the operator may 

slightly increase or decrease the sensitivity of the· ma8s spectrometer. Secondly, ~e 

duplicate samples will show that the mstrument is.detecting the same compounds from the. 

wlreS of both samples, although the level Of intensity may vary. 

The duplicate samples will be analyzed with id,entical machirie parameters and compiired 
. \ . . . 

with respect to .compound identification of the original samples. 

3.4.3 TRAVEL BLANKS 

Two PETREx® soil gas samplers will be included in this survey as travel blanks (two travel · 

blanks for every shipment). The travel blanks will be labeled with the prefix "TB"~ The 

purpose of the travel blanks is to demonstrate that contamination was not introduce during 

transport of the survey samplers. The travel blank samplers will be· sealed throughout the 

survey and will travel with the survey samplers. 

The travel blanks will bC analyzed with identical machine parameters and compared to the 

results of the survey samplers. · 

3.4.4 SOIL GAS SAMPLER AND SHIPMENT 

The sample packaging and shipment procedures . summarized below will insure that the 

samples will arrive at the laboratory with the chain-of-custody intact.. Exampl~s of chain

of-custody forms and other field and sampling activify forms are located in Appendix D. 

• WWES field personnel are responsible for the care ·and custody of· the soil gas 
samplers until the samplers are transferred or properly dispatched. As few people as 
possible should handle the samplers. · 

• All soil gas samplers will be tagged with sample numbers and locations. 
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• Sample tags are to ~ completed for each sampler using waterproof ink unless 
prohibited by weather conditions. 

• . Once ~ soil gas samplers have been retrieved, they will be sealed in Zipfock bags, 
Wrapped in bubble packing material, and packed tightly in a box for shipment 

• Samplers will be shipped by overnight courier service to NERI's analytical laboratory 
in Lakewood, Colorado. The shipment will be accompanied by a properly completed 
chain-of-custody record identifying the contents. 

• If the soil· gas samples are sent by common carrier, a bill of lading shall be used. 
Receipts of bills of lading will be retained as part of the pennanent documentation. If 
sent by mail, the package will be regisiered with return receipt requested. Commercial 
carriers aie not required to sign off on the custody form as long as the custody forms 
are sealed inside the sampler container; 

• Wheri transferring the possession of samplers, the individuals relinquishing and 
receiving.the samplers will sign, date, and note the time on the record. This record 
documents transfer of custody of samplers from the field technician to another person, 
to the NERI laboratory, or to/from a secure storage area. The original record will 
accompany the shipment, and a copy will be retained by the field personnel and 
returned to the WWES project manager. 

3.4.S. LABORATORYTESTING 

Quality a~surance by NERI will_ be maintained by .tuning the mass spectrometer with the 

iritemal standard perfluorotribu'tylamine to obtain ·correct mass assignment and peak 

resolution. Periodic machine background analyses (approximately every 20 samples) will 
be performed to assure that there is no carry-over between successive samples. In 

addition, tJte mass spectrometer control program contains appropriate "flag statementS" 

that prompt the operator with a warning if an input sample number has already been 

anaiy:ied. The operator then checks the current number, along with the disk storage 

location of the p~viously entered number to identify the true numbering situation. 

3.S REPORT 

A technical memorandum summarizing the results of soil gas survey will be prepared .by · 

WWES and issued to the U.S. EPA at the conclusion of all field and laborafory activities· 

of the Phase I work. Recommendations. regarding any necessary adjustment of the Phase· 

Hwork scope.will also be presented. 
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4;0 PHASE 11 ·DRILLING ANQ SAMPLING PROGRAM 
. . . 

The soil _and ground wa~r conditions at the Site will · be evaluated _ during. a Phase II 
. . . 

investigation. The second phase would include the ·implementation of a drilling and 

sampling program. The purpose of th~ drilling and sampling program is to assess the 

potential impact of voes to the soil and ground water at the Site and to determine the 

potential source(s) of the impacts._ The objectives of the Phase II investigation are to: 

• characterize the soil stratigraphy; 
• quantify voes whiCh may be present in the soil and ground water; and 
• evaluate the distribution of the voes. 

The scope of the proposed Phase Il work will include: · 

• drilling of soil bonngs; 
• . collection of soil samples during drilling;. 
• installation of temporary wells in the soil borings; · 
• collection of ground water samples during drilling; 
• preparation of well/boring log sheets; _ _ . 
• laboratory analysis ofsoil and ground water samples_ for U.S. EPA Method 8021; 
• preparation of maps and cross-sections; _ 
• preparation of isochelnical contour maps, if appropriate; and 
• . _identi!ic ( the absenc  presence of potential source ai:ea(s).  

        

The scope of work for the Phase Il investigation including laboratory testing will be 

implemented· by WWES' personnel in Grand Rapids, Michigan. Soil and ground water 

samples will be analyzed by WWES' . Environmental Laboratory in Grand Rapids, 

Michigan. 

4.1 FIELD METHODS 

The following is a summary of the field methodology to be implemented during the Phase 

II investigation. For a more detailed description of E_nvironmental Laboratory Division 

. protocol, refer to WWES's SOP's in Appendix e. The field work will be implemented in 

accordance to the Health & Safety Plan presented in Appendix B. 

4.1.1 SOIL BORINGS 

If no anomalies indicative of potential source areas are observed during Phase I, five soil 

borings will be drilled using 4.25.-inch inner diameter (ID) hollow-stem augers and an all- . 
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terrain vehicle (A TV) drill :rig. The approximate locations of these soil borings are· 

presented in Figure: 5. The. exact location of the soil boring within each area indicated in 

· Figure 5 will be based on site accessibility. The soil boring locations were determined by 
·scott Dennis (WWES) and Ken Theisen (U.S. EPA) on October 6, 1992 during a visit to 

the site. 

If anomalies indicative of. potential source areas are observed during Phase I, appropriate 
. . . 

soil boring locations will be presented in the Phase l technical memorandum. The drilling · 

and sampling meth.odologies and depths will be similar to those described below. 

The soil borings will be drilled to a depth of 5 feet below the ground water table. The soil 

·boring locations will be labeled with the prefix "SB". Soil sample.swill be collected using 

. a 1.5-inch ID split-spoori sampling device, 2 feet in length. The split-spoon . sampling 

device will be driven into undisturbed sediments ahead of the lead auger. Soil samples will 

be collected in 2-foot. intel"Vals continuously in accordance with ASTM Method D-1586. 

Upon completion of the soil borings, the boreholes will be backfilled with natural soil 

cuttings .. Decontamination of the hollow stem augers and ·split-spoon sampling device is 

discussed in Section 4.3.2. 

4.1~2 SOIL SAMPLING 

Two sets of soil samples will be collected from each sample interval. One set will be 
collected for chemical testing. This set of soil samples will be labeled with the soil boring 

identification followed by sample depth in parenthesis. The samples will be placed in an 

iced cooler chest for .transport to the laboratory. The remaining amount of soil will be 

placed in a mason jar for field screening and visual inspection; A third set of soil samples 

will be collected as a duplicate set for laboratory analyses once every ten sample intervals; 

. This sample set will be labeled with the soil boring identification and the sample depth in 

· parenthesis followed by the notation "Duplicate". One equipment rinse blank for every ten 

samples will also be submitted for laboratory testing (see Section 4.3.3). The "split-spoon 

rinse blank" label will contain the identification of the soil sample collected after 

decontamination of the. split-spoon and collection of the rinse water. Table 1 presents the 

required containers, preservation techniques, and holding times for the soil (non-aqueous) 

samples collected for laboratory analysis. 
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4.1.3. FIELD SCREENING - -

Field screening of soil samples will be performed using a photoionization · detector· (PID) · 

using a 11. 7 e V lamp. The ·.PID · measures· the total amount of volatile organics in: the 

· headspace of a sample in parts per million (ppm) ·with of precision of 0.1 ppm. The 

method of measuring the headspace of a soil sample is described in detail in Appendix C. 

The _ field screening results will -be recorded on well/boring log sheets along with a 

lithologic description of the sample and the number of blow counts required to advance 

the split-spoon sampler. 

4.1.4 GROUND WATERSAMPLING 

Ground water samples will be collected. from temporary wells installed during dril.lirig of · 

each of the five soil borings. Temporary wells will be constructed consisting of 2-:-inch ID 

galvanized steel riser pipe and a 5-foot long stainless steel well screen. The well materials 

will be placed within the bore ~ole once the.augers have been advanced to a depth 5 feet 
' ·. 

below the water table.. The· augers will then be retrac.ted to expose the well screen to the 

natural formation. 

The temporary wells will be developed using a pump or. Teflon .bailer until the discharge 

water is observed to be relatively free of suspended fines; Following well development, 

ground water samples will be collected for laboratory testing using steam-cleaned Teflon . 

bailer and polypropylene rope. One duplicate ground water sample and equipment rinse 

blank Will be collected from one of the five wells. 

The ground water samples will be labeled with the prefix "1W-" and the soil boring 

number followed in parenthesis by the well screen depth interval. The notation 

"Duplicate" will be added to th.e Sample identification for the duplicate· ground water 

sample. The "bailer rinse blank" label will include th~ ,temporary monitoring well number 

which was sampled after decontamination of the· Teflpn- bailer and collec·tion of the ·rinse 
. . . . l I • 

water. Table 1 presents the required containers, prese..Vation techniques, and holding 

times for the ground water (aqueous) samples collected for laboratory analysis. 
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4.1.5 SURVEY 

The location of the soil borings will be referenced with respect to the grid established 

during the Phase I investigation. The soil boring locations Wm be recorded to the 1..0-foot 

accuracy and will be plotted on the map created for the Site. 

The ground elevation at the soil boring locations will be recorded to the 0.10-foot 

· accuracy and referenced to the Site benchmarks established during . the . Phase I 

·investigation. 

4.2 LADORA TORY TESTING 

The following is a summary of the laboratoi;y methodology to be implemented during the 

Phase ti investigation. For a inore detailed description of laboratory protocol, refer tQ 

Appendix E. 

The scope of analytical testing during the Phase II investigation includes laboratory 

analysis of soil and ground water samples, including duplicate samples, equipment rinse 

. blanks and trip blanks. The number and identification of the soil samples submitted for . 

chemical testing will be based on the Phase l results~ the Phase Il field screening results, 

and the location, depth, and soil type of individual samples. ' All ground water samples 

collected during the Phase II site investigation will be analyzed. 

The soil and ground water samples, duplicate samples, equipment rinse blanks, and trip . 

blanks, will be analyzed for purgeable and halogenated voes by ga.s chromatography 

(GC) using U.S. EPA Method No. 8021. A compound list and associated detection limits 

for Method No. 8021 for non-aqueous and aqueous matrices is presented in Tables 2 and 

3, respectively. A list of required sample volumes, containers, preservation methods, and 

holding times for aqueous and nonaqueous matrices is included in Table 1. 

4.3 QA/QC PROGRAM 

· The QA/QC plan for the Phase II is ·based on WWE,S' standard laboratory. protocol. lbe 
' ' 

plan.includes: 1) detailed field documentation; 2) decontamination of field equipment and 

proper sample handling; 3) laboratory analyses of eq~ipment rinse blanks and trip blanks; 

4) .proper sample handling and shipment; 5) stringent laboratory QA/QC procedures; and 

. 6) the collection and laboratory analyses of duplicate samples. 
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4.3.1 FIELD DOCUMENTATION 

To facilitate accurate · field records, various forms will be utilized by WWES field . 

personnel to document routine procedures. Among these procedures, forms will be 

. utilized for well/boring logs, sample identification tags, and chain of custody. Examples of 

these forms are included in Appendix D. 

·Logbooks will be used to record the data collection activities perforriled in the· field· 

Entries in the field logbook will be described iri as much detail as possible so that persons · 

returning to the Site may reconstruct a particular situation without reliance upon memory. 

A guideline for taking field notes. and records is presented in Appendix C. 

Each entry in the logbook will be associated with a project-specific document number. .All 

entries will be made in ink and no erasures will be made. H an incorrect entry is made, the 

information will be crossed out with a single strike mark, initialed and dated. · 

The title page of each logbook will contain the following: 

• person to whom the logbook is assigned; . 
• logbook number; 
• project name; 
• project start and end dates. 

Entries into the logbook will contain a variety of information. At the beginning of each 

entry, the date, start time, weather, names of all sampling team members present, level of 

personal protection being used, and the signature of the person making the entry will be 

. entered. The names of visitors, field sampling, or investigation team ·personnel and the 

purpose of their visit will also be recorded in the field logbook. 

Whenever a sample is collected, or a measurement is made, a detailed description of the 

location of the station shall be recorded. .The equipment used to collect samples will bC · 
. listed, along with the time of sampling and the volume and n.umber of containers collected 

for each sample interval. A sample identification number will be assigned prior to sample 

collection. The number of photographs taken of the station, if any,. will be listed. All 

equipment used to make measurements will also be identified, along with the date of · 

calibration. Any deviations· to the proposed field activities will also be noted in the 

logbook. A guideiine for taking field notes and records is in Appendix C. 

. gb c: & a:'8elmel\22334\Woitplan 17 (R) 



4.3.2 . DECONTAMINATION OF FIELD EQUIPMENT AND SAMPLE HANDLING 

All field equipment used during sample collection will be decontaminated prior to each use · 

to reduce the likelihood of cross-contamination of soil and ground water samples. The 

drilling equipment will be steam cleaned or detergent scrubbed with a non-phosphate soap 
' . ' 

and rinsed with deioni7.ed water prior to use at each soil boring location. The spil 

sampling eqllipment (split-spoon sampler and stainless-steel spatula) and ground water 

sampling equipment (well materials and Teflon bailer) will be steam-cleaned or washed 

with a non-phosPhate soap and rinsed with deioni7.ed water prior to each sample interval. 

Quality control provisions for soil and ground water sampling are as follows: 

• Only "undisturbed" portions of. the split-spoon core will be collected for soil 
·sampling. 

• The procedure for split-spoon sampling will consist of the method described in ASTM 
D 1586 found in Appendix C. 

• Soil samples for volatile organic analyses will be collected as ·rapidly as is practical · 
after the split-spoon sampler is opened. The sample will be placed directly into the 
sample vials 'with a stainless steel spatula. 

' ' 

• Soil samples will be collected in a jar for field screening with a PID or FID. These 
soil samples: will.be screened according to the technique described in the SOP entitled 
Jar Heodspace Measurements in Unsaturated Soil Samples (Appendix C). 

• Soil identification procedures will conform to WWES' standard soil classification 
found in Appendix C. 

• Temporary. well materials will be. steam-cleaned . prior to installation at each soil 
boring location. 

. ' 

• Ground water samples will be collected with a clean Teflon bailer and new 
· polypropylene rope at each temporary well location. 

• The ground water samples will be collected with no headspace to minimize the loss of .. 
volatile organic hydrocarbons. 
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4.3.j DUPLICATE SAMPLES, EQUIPMENT BLANKS, AND TRIP BLANKS . 

Duplicate samples, equipment blanks, and trip blanks obtained will be analyzed during the 

Phase II investigation for VOCs (U.S. EPA Method No. 8021) to assess the quality of 

data resulting from the field sampling p~ogram. · 

Field duplicate soil and·.ground water samples will be collected and analyzed to check· for 

sampling and analytical reproducibility. 

Field equipment blanks will be collected to check for procedural contamination· which may 

cause sample contamination. The general level of QC effort will be one equipment blank 

for every ten soil samples. The method of collection includes rinsing the split-spoon · 

sampler with laboratory-grade deionized water .and collecting the water in a 40 mL 

Teflon-lined vial with no headspace. 

Field trip blanks· will be used to. assess the potential for contamination of samples due to 

contaminatio11 migration during sample shipment and storage. Soil and ground water 

.samples will be shipped in separate coolers. One trip blank consisting of laboratory-grade 

deioni7.ed water will be poured into 40 mL Teflon-lined vials with no headspace ·at the 

laboratory and included along with each cooler of sarriples. The trip blank will remain in 

the cooler during shipment from the laboratory to the Site, while it is stored at the Site (if 

necessary), and during shipment back to the laboratory. The trip blank will only be 

removed from the cooler for labeling. 

4.3.4 . SAMPLE SHIPMENT 

.The sainple shipment procedures summarized below will .insure that. the samples were 

collected properly and have arrived at the. laboratory with the chain ... of-custody intact. 

Examples of chain~of-'custody forms, and other field. and sampling activity forms are 

located in Appendix D. 

Preservation techniques will be used to retard the chemical and biological changes that · 

may take place after a sample is. taken from its parent source. Samples collected in· this 
. . 

sampling program Will be placed in co.olers and cooled with ice i.mrriediately upon 

collection arid then transported to the WWES' Environmental Laboratory where they will 

be stored at 4°C until analysis. Table 1 lists sample preservation, holding time, and 

.volume requirements for each.type of sample collected during this phase of work. 
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1be ,sample labeling and. shipping procedures listed below will be· implemented during the 

Phase Il investigation. 

• 

• 

The field technician will bC tespt>nsible for the care and custody of the samples until 
they are transferred or properly dispatched. As few people as possible will handle the 
samples; 

All bottles .will be. tagged with sample numbers anci locations. An example ·of a 
sample tag is located in Appendix D. · 

• · ·Sample tags will be completed for each sample using waterproof fok unless prohibited 
by weather conditions. 

• A sample cooler(s) will be dedicated to the transport of each type of sample matrix.· 
. . .. 

• Samples will be properly packaged for shipment. and dispatched to the ViiwES' 
Environmental Laboratory for analysis, with ·a separate signed chain-of-custody 
rec()rd enciosed in each sample box or cooler. identifying the ctintents. The origmal 
chfiln-of-custody record will accompany the shipment, and a copy will be retained by 
the sampler and returned tQ the WWES·project manager. 

• When transferring the possession of the samples, the individuals reliriquishing and 
receiving the samples will sign, date, and note the time on the chain-of-custody 
record. This record documents transfer ·of custody of samples from the sampler to 

. . 
· another person, to the analytical laboratory, or to/from a secure storage area. The 

chain-of-custody procedures for the WWES Environmental Laboratory are described 
in their Quality As.surance/Quality Control Proc¢uies Manual (Appendix E). 

• H the samples are sent by common carrier, a bill of lading shall be used. Receipts of 
bills of lading. will be retained as part of the permanent documentation. H sent by 
mail, the package Will be registered with return receipt requested. Commercial 

· carriers are not required to sign off on the custody form as long as the custody forms 
are sealed inside the sample co~ler. · 

4.3.5 LABORATORY QAJQC 

. All soil and ground water samples collected during field sampling activities at the Site will 
. . 

be analyzed by WWES' Environmental Laboratory in Grand. Rapids, Michigan. The 

QNQC Procedures Manual for the laboratory is presented in Appendix E. 

Standard opera.ting· procedures for laboratory analyses are based on an analytical methods 

published by the U.S. EPA. For this project, U.S. EPA Method 8021 will be used. The 
. . I . 

standard operating procedure for this method, presented in Appendix F, specifies: 
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• . proeedures for sample preparation; 

• instrument start up and performance check; 

• initial and continiling calibration check requirements; 

·. • specific methods for each sample matrix type; and 

• required analysis procedures. 

Calibration of laboratory equipment will be based on approved written procedures (see 

Appendix E). · Records of calibration, repairs, or replacement will be filed and maintained 

by the designated laboratory analyst These records will be filed at the location where the 

work is performed and will be subject to QA audit 

4.4 REPORT 

Upon c.ompletion, of the drilling and sampling program, a report will be prepared by 

WWES summarizing the results of the soil gas survey and drilling and sampling programs, 

if no further investigatory work is warranted. The data will be presented in. tabular and. 

graphic format. lsochemical contour maps and cross sections will be prepared, if 

appropriate. The. lateral and vertical extent of voes in the soil, if present, will be 

delineated: Identification. of potential source areas will ~ made, If possible. Based on the 

results of the Phase I and II investigations, recommendations will be made regarding any 

appropriate remedial action. 

A technical memorandum will be prepared in lieu of the report if ground water is 

determiried to be impacted and addltional characterization of the plume is needed. The 

technical memorandum will include a proposed scope of work fot the third phase of field 

investigation. 
. . 

The report or technical memorandum .will be submitted to the U.S .. EPA for their review 

and comment 
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1.0 INTRODUCTION 

This document describes .the health and safety guidelines and procedures developed for . 
. the field activities associated with the Phase t Soil Gas Survey Program and the Phase II 
Drilling and Sampling Program for the Selmer Company facility, hereinafter referred to 
as the "facility". The facility is located in Elkhart, Indiana. The guidelines and 
procedures contained herein are based on the best available information at the time of 

· this plan~s preparation. Specific requirements will be revised when and if new 
information is received or conditions change significantly from original iridications. 
Written amendments will. ·document all changes made . to this plan and all such 
amendments will be · included in Attachment A. . Where appropriate, specific 
Occupational Safety and Health Adininistration (OSHA) standards or other authoritative 

· guidance will be cited and applied All work will bC coordinated through the Project_ 
Manager and will be performed in accordance with the ·provisions, guidelines,: and . 
procedures of this Facility Health and Safety Plan (SH&SP) and the requirements of 
OSHA's Hazardous Waste Operations and Emergency Response (HAZWOPER) · 
standard, ·· 29 CFR 1910.120; FAILURE TO COMPLY WITH THESE 
REQUIREMENTS MAY RESULT IN DISMI~SAL FROM THE FACILITY. 

1.1 FACILITY DESCRIPTION AND HISTORY 

The facility consists of approximately 18.5 acres of lightly wooded. land. located in the 
west half of the southeast quarter of Section 3 ofT37N, R5E of the Elkhart Quadrangle 
(see Figure 1). The main manufacturing. building and associated storage buildings ate · 
located in the northern portion of the facility as shoWll in Figure 2. An office building ·· . 
with a parking lot is located at the south end of the facility. An asphalt parking area also 
exists along the western edge of the facility .. There are no known underground storage · 
tanks on the plant property. Topographic depressions located east· of the manufacturing 
building· and west of the office building periO<:fically appear swampy due to surface water 
drainage. 

The plant has been used exclusively since 1965 for the manufacture of brass musical 
instruments. The .manufactriring process indudes the use of trichlorpethylene (TCE) as· 
a degreaser. Vapor phase degreasers (VPD's) connected to a solvent recovery still have 
been u_sed at the facility. Laboratory analyses of ~ound water samples from the eastern 
Elkhart area indicate the. presence of volatile organic compounds (VOC's) including 
TCE, TCA, and methylene chloride, with TCE being the principaI·voc detected in the 
area. The source, or sources, Of the detecte.d VOCs has not been identified to date. 

1.2 SCOPE OF WORK 

The field investigation activities at the facility will consist of the following major tasks, . 
which are described in greater detail in the Field Investigation Work Plan: 
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Phase I. Soil Gas Survey Program 
·Task 1 - Survey the property and establish the soil gas grid. 
Task.2 - Activate, install, and remove PETR.EX soil gas samplers. 

Phase II. Drilling and Sampling Program 
. Task 1 - Drill soil borings. 

Task 2 - Collect split-spoon samples. 

1.3 KEY PERSONNEL AND ROLES/RESPONSIBR.ITIES 

Contractor 

WWES Project Manager 

WWES Project Geologist 

WWES Field Services Manager 

WWES Survey Manager 

WWES Health & Safety Officer · 

WWES Corporate Safety Director 

Facility Contact. . 

WW Engineering & Science 
(WWES) 
55S5 Glenwood Hills Parkway 
SE 
Grand Rapids, MI 49588-0874 
(616) 942.;9600 

Scott Dennis, Ext. 233. 

Lauryl Lefebvre, Ext. 446 

Mike Potter, Ext 336 

·.Randy Kolehouse, Ext 212 

Bert ·Webb, Ext. 405 

Ted Cline, Ext. 294 
 

Bert Kurtz 
 

WWES' Project Manager is responsible for coordinating field activities including, but 
not necessarily limited to, contractor· oversight, sample collection and ·transport, and 
associated activity documentation. The Project Manager will report directly to the client · 
contact and will act as liaison for the client with the U.S. EPA. The Project Manager 
will endeavor to ensure that all field activities are conducted in accordance with the 

·. Work Plan and this SH&SP. 

WWES' Health & ·Safety Qfficer (SH&SO) has. the authority and responsibility to 
implement this SH&SP. The SH&SO- will enfor¢e and verify compliance with the 
requirements of this SH&SP, and h~s the authority to immediately halt on-facility field 
activities due to unsafe conditions ·and/or behavior not in compliance with this SH&SP. 
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The SH&SO, or designa~ alternate will maintain logs of all on-site project personnel, 
general weather data, and air monitoring data, and will complete incident investigation 
reports . as necessary for each day of field activiti~s. The SH&SO will also conduct 
facility safety meetings and determine appropriate upgrades or downgrades in Levels of 
Protection in accordance with the requirements of this SH&SP. The SH&SO, or 

· designated alternate, will be responsible for informing all personnel involved in on-site 
project re~ated activities of the contents of this SH&SP and ensuring that each person 
signs the Health & Safety Plan Acknowledgment Form in Attachment Z. By so signing, 
individuals are recognizing the potential hazards on-site and the procedures required !O 
control the hazards aild minimize their potential adverse effects. 
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WWESSOP 

Monitoring Well Sampling With A Bailer 



A-12 
VERSION 1: 1990 

. MONITORING WELL SAMPLING WITH A BAILER. 

The objective in well sampling is to obtain a representative sample of the ground water 
from the formation where. the well screen has been placed . 

.JOB DESCRIPflON: 

Obtain ground water samples from the specified wells. 

TASK-SPECIFIC EQUIPMENT AND MINIMUM INFORMATION NEEDED: 

• detailed well location map 

• ··order of the well sampling 

(supplied by the project manager) 

• polypropylene rope 

• hailers 

• container for purge water (if required) 

• . wellkeys 

• total well depth data 

• water level tape (electric or steel) 

• well pumps if necessary 

• previous water level data 

• . disposable gloves 

• sample bottles 

• calculator 

. v = Hi1 (0.163)8 

•Refer to guideline for calculating the volume of standing water in a well casing. 

EXPECTATIONS: 

. All water levels will be taken prior to sampling. 

All prirge volume data will be recorded. 

Sound decontamination procedures will be followed .. 

Noticeable discoloration or odorin the water will be reported. 

Each sample requested will be collected .. 

PROCEDURES: 

1. All the wells of a· cluster to be sampled are uncapped. Care must be taken not to 
mix the caps up. The caps should be placed near the well on a clean area, such. as 
a small piece of plastic. Inspect the condition of the well(s). 
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VERSION 1: 1990 

2. Take a round of water levels. Electric tapes decrease the potential for cross
contamination. 

· 3. Calculate anci record the volume of water in the casing. Record the needed purge 
volume (three times the volume ofwater in the casing) . 

. 4. · Purge the well with a clean or dedicated bailer and a new length of polypropylene 
rope~ Concentrate the purging effort at the air/water interface. 

5. Record the amount of water actually purg~ and what was done with the purge 
water. Record the method of purging, and the type of bailer used (Teflon or 
stainless steel). 

6. Collect the ground water sample with the bailer. 

7. Fill the sample container accordingly. 

8. Seal the container. 

9. :If the container is a voe vial, tum the foll container upside down and tap it 
lightly. WatCh for air bubbles. If air is present in the bottle, add inore water and 
recap, again checking for the presence of air bubbles. · 

10. Label the sample bottle(s) ·and place in a cooler with ice for transport to the 
laboratory. 

11. Steam clean the bailer before using- again. 

12. Dispose of the used rope. 

In wells which do not readily recover, it may be unreasonable to purge three well casing 
volumes prior to sampling. In these cases, a field judgment must be inade as to what is a. 
"reas~nable" amount of time to spend in securing the sample. In a well that can be bailed 
dry, it is acceptable to purge one casing volume, wait for the well to recover, and take a 
sample. . Keep good records of the' volume of water actually purged and· estimate the 
recovery time for the. well. .The purpose of purging is to remove all the static water from 

·.the well. In a well which is bailed dry, that objective is obtained after one· well casing 
volume is removed. 
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A-23 
VERSION 1: 1990 

TEMPORARY wELLS THROUGH HOLLOW-STEM AUGERS 

Temporary wells are used to obtain a representative ground water sample from a discreet 

depth when permanent well construction is not desired.', 

PROCEDURE: 

1. Advance the augers to the depth for the bottom of the well screen. 

2. Remove the drill plug. 

3~ · Lower the steam-cleaned well assembly to the bottom of the borehole. 

4. If necessary, sand pack the well screen with.clean, coarse sand grade silica sand 
. . . . . . . 

to 1 foot above the top · of the screen. Retract the augers while adding the 

sand pack. 

5, Develop the well until sediment-free water is produced or at least three casing 

volumes are removed. 

6; Sample the well with a clean bailer. 

7. ·Pull the well out of the borehole. 

8. Follow stanclafd procedures for grouting the boreh~le. 
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WELL CASING VOLUME CALCULATION 

Minimum· infonnatio~ and equipment necessary to perform the task: 

well location map . 
total depths of the wells 
water level tape 
calculator 

A-26 
VERSION 1:. 1990 

Well casing volumes are important to determine the volume of water which must be purged from 
. a well prior to collecting a groundwater sample which is representative of the screened aquifer. 
Obtaining this value is· a two-step calculation: 

V = "Pi" r2H (7.48) is the equation for the volume of a cyllDder and is used to make the volume 
calculation: · · 

where: 

ONE: 

V= 
"Pi'~ = 
r= 
H= 
7.48= 

volume of Water in the casing (cubic feet) 
3.14 
radius of well (feet) 
height of the water column »in the well (feet) ' 
converts volume (V) from cubic feet to gallons 

'It is necessary to evacuate atleast three volumes of water.before sampling; therefore: 
' ' 

TWO: Vx3 =volume of water to· be purged prior to samplmg 

A simplified form of the equation for the. volume of the cy],inder is: . 

where:. 
V= 
r= 
H= 

0.163 = 

V = r2H (0.163) 

volume of water in the casing (gallons) 
the inside radius of the well casing (inches) 
.the height of the water column in the well (feet) 
H =H0 -H1 . 

H0 = total length of the well measured fi:om TOC 
H1 = the. water level measured from TOC. · 

a constant · · 

Carefully ·avoid the possibilitY of cross-contamination between wells by rinsing water level tape 
offbetween wells. · 
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